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Causes of Fluid Loss 


e Diarrhoea 

e Vomiting 

* Naso-gastric losses 
* Blood loss 

* High output fistulae 


* Burns (evaporative losses due to 
burns) 


Evaluation Of Fluid 
Status 


* Hx and Physical Examination 


e Laboratory Evaluation 


* Haemodynamic Measurements 


Physical Examination 


* Signs of fluid loss - dry mucous 
membranes, decreased skin 
turgor, orthostatic changes, weak 
pulse, cool extremities, poor 
capillary filling times 


* Signs of fluid overload - 
pulmonary oedema, pitting 
oedema 


Laboratory Evaluation 


* Signs of fluid loss 
Rising HCT (RBCs increase) 
Progressive metabolic acidosis 
Abnormal U&E 
* hypernatraemia 
e Urea:creatinine ratio >10:1 
Concentrated urine 
*SG > 1.010 
e Urine osmolality >450mosm/kg 
* Urinary Na « 10mmol/L 


EI 


Haemodynamic 


Evaluation 
* Urine output monitoring - «0.5ml/kg/hr 
* BP & HR - affected by many other variables 


* CVP - trends more useful and only in 
normal hearts 


e Systolic Pressure Variation 
* CO monitoring - SPV / PPV 
- TOE 
- Pulse contour analysis 


eg: vigileo = 


Types of Fluids 


* Crystalloids 
* Colloids 


* Special Purpose Fluids eg: Sodium 
Bicarbonate 


Crystalloid vs Colloid 


CLASSIFICATION 


I V Fluids 


Blood and Products 


Non blood! V Fluids 


Crystalloids 


Colloids 
*Glucose Containing 
Electrolyte 


solutions 
* Mixed 


| Non proteinous | 


Gelatins 
* Haemaccel 
* Gelofusin 


20% & 5% 


> HES 
> PentaStarch 
> Tetrastarch 


Crystalloids 


Replacemen 


Resuscitatio t 


n 


* Dextrose water 5% 

* Dextrose 5% N/S 

* General 
Replacement 596 


Ringers lactate 


Plasmalyte L or 
MRL 


Plasmalyte B 
Normal Saline 


Half normal 
saline 


Hypertonic Saline 


3 - 7.5% 


Maintenan 
ce 


ÉD 

e 5% Maintelyte 
* 10% Maintelyte 
* GM 5% 

* Neonatelyte 


Colloids 


e Natural Blood & Blood products 


Dextrans[] Nature 


i Syntheti e Dextrâ 0% dextran 40 produced from bz 
C - ns  *696 dextran 70 
e Urea-linked eg: haemacel 
e Succinylated eg: gelofusic 
* Gelati 
ns  *Tetrastarch - Voluven 
e Pentastarch - Haesteril 
e Stareliletastarch 
es 


Crystalloid vs Colloi 


Crystalloid solution Colloid sollution 
Half-life of 30-60 minutes Half-life of several hours or days 
Three times the volume needed for Replaces fluid volume for volume 


replacement 


Excessive use can cause peripheral and Excessive use can precipitate cardiac 
pulmonary oedema failure 

Molecules small enough to freely cross Molecules too large to cross capillary 
capillary walls, so less fluid remains in the walls, so fluid remains in intravascular 
intravascular spaces spaces for longer 

Inexpensive More expensive than crystalloids 
Non-allergenic Risk of anaphylactic reactions 


Suitable for vegetarian or vegan patients Some preparations unsuitable for 


vegetarian or vegan patients 


Source: Adapted from Pryke (2004) 


Fluid Therapy 


Intracellular fluid 


Interstitial Fluid 
Intravascular Fluid 


[]--Blood 


€-----Saline----> 


colloid EJ 


* Resuscitation fluids are used to replace IV 
fluid from blood loss or maldistribution of 
fluid (distributive shock). 

Resembles plasma 
High Na, low K, glucose free 
Usually isotonic 


* Colloid expands IV volume 1:1 (1L of 


Fluid Therapy - 


Resuscitation 


* Debate rages over which is superior - 
generally MRL(Modified ringers 
lactate) is used, ensure you use 
enough. 


* However severe IV volume deficits 
more rapidly corrected using colloids. 


* Rapid admin of large amounts of 
colloids can result in tissue oedema. 


e These solutions = contain [] K+ []Nazt, 
glucose, Ca and Mg. 


Fluid Therapy - 
Maintenance 


e Children: 


ele: 25kg child = 40 + 20 + 5 = 


65ml/hr EI 


Fluid Therapy - 


Replacement 


* These Fluids designed to replace pre- 
existing or ongoing abnormal losses. 


* Pre-existing losses = maintenance 
requirements x no. of hrs starved - 
replace 1⁄2 in 1st hr, 1⁄4 in 2»4 hr & 1⁄4 in 
3rd hr (paeds) or replace over 2 hrs 
(adults). 


* Ongoing losses - eg: evaporation from 
wounds, sweating & hyperventilation, 
loss of gastric secretions, ascitic fluid. 


Peri-op Fluid Therapy 


* Pre-op: resuscitation with crystalloids/ colloids 


° [ntra-op: 
* Replace residual pre-op deficits (ie starved patient) 
* Maintenance fluid 
* Replace losses - Blood - estimate loss - swabs/ suction 


- Gastric secretions 


- Evaporative losses / 3rd space losses 
- min — 0-2ml/kg/hr 
- mod = 2-4ml/kg/hr 
- severe = 4-8ml/kg/hr a 


Transfusion 


* Assessing blood loss 


* Intra-op transfusion 
practices 


* Complications 


Oxygen Delivery 


Oxygen delivery (mls /min) = 
Cardiac output (litres/min) x 


Hb concentration (g/litre) x 1.31 Hb x % Oxygen 
saturation 


In the normal adult this equates to: 


5000 mls blood/min x 200ml O2/1000ml blood = 1000ml O2/min ) 


Assessing blood loss 


Intra-or 


* Measure blood in suction container 


* Estimate blood in swabs eg soaked abdominal 
swab = 100 -150ml blood 


* Weigh swabs & drapes before surgery & 
afterwards 


* Take use of irrigation solutions into account 


e Serial Hb's or HCT (remember they reflect the 
ratio of blood cells to plasma - if 
haemoconcentrated [] falsely elevated El 


Estimated Blood 


Volume 


Estimated Blood Volume (EBV) | 
* Men 75 ml / kg 
* Women 65 ml / kg 
* Infants 80 ml / kg 


* Neonates 85 ml / kg 


* Premature Neonates 96 ml / kg 


METTE we use 70 mls/kg for the average adult. 


EI 


Allo 


* Transfusion trigger 7 - 8 g/dl in healthy patients, 10g/dl in pt's 
with comobidities (TRICC study) 


* Replace loss with fluids until transfusion trigger reached (depends 
on speed of blood loss etc) 


Formula and calculation to estimate allowable 
blood loss 


Allowable blood loss = BV x (Hct, - Hct,) 
Hct, 

Hct, - Initial haematocrit 

Hct, = Target haematocrit 

Blood Volume (BV) = weight (kg) x 75 ml 


Example: 
Allowable blood loss = (70 x 75) x (40, - 27.) 
| 40 


Hct, = 40% Hct, = 27% BV = 70 kg x 75 ml 
Allowable blood loss = 1700 ml EJ 


Transfusion Practices - 


Packed cells 


e Volume: 300 - 350mls (= 1 unit) 
* HCT: 0.55 - 0.70 


e 1 unit N Hb of adult by 1-2 g/dl depending 
on HCT 


e 4mls/kg [] Hb of child by 1-2 g/dl 
*170ym filter 


* Warmed to 37 deg C use within 6hrs of 
warming 


* Leukodepleted for infants < 1vr, chronic 
transfusion reaimes, oraan transplant 


Whole Blood 


10x2x3/0.5 = 20x6 = 120mls whole 


Plasma: FFP / FDP 


FFP - volume 250mls, contains all 
clotting factors, must be ABO 
compatible, can carry viruses, use 
within 4hrs of thawing 


* FDP - reconstituted in 200ml (adult) or 
5Oml (paeds), no need for ABO 
compatibility, no risk of virus 
contamination, longer shelf life, use 
soon after reconsitiution 


Plasma: FFP / FDP 


Indications: 


* Multiple Coagulation factor deficiencies (DIC, 
massive blood transfusion, liver disease) in 
presence of active bleeding and abnormal 
coagulation screening tests. 


e Reversal of warfarin 


e Scoline apnoea 


Plasma: FFP / FDP 


* Administer via 170micron filter 
* Warm plasma to 37 deg 
* [nitial therapeutic dose 15-20ml/kg 


e In adults 1 unit [| factors by 2.5% - [] of at 
least 1096 needed for significant change in 
coagulation - ie need 4 units 


* [f no clotting factors - aim to achieve 30% 
of normal coagulation factor 
concentration 


Plasma Derivatives: 


Haemosolvex 


* Produced from FFP 
Contains factors 2,7,9 & 10 


e Indications: Reversal of warfarin, 
Haemophilia B. 


* Reconstitute to 10mls 


Cryoprecipitate 


e Formed when FFP is slowly thawed in the 
cold []gelatinous ppt 


e Indicated if fibrinogen «0.5 - 1mg 


e 1 pool = 6bags /units [] [] fibrinogen by 
45mg/dl 


e Volume 10 - 20mis in 1 bag or unit 
* Contains 250mg fibrinogen, factor VIII & 
VWF, IX, XIII, Vila 


Platelets 


Indications for transfusion: 


* Bone marrow failure e.g. aplastic anaemia, 
acute leukaemia. 


* Massive transfusion with dilutional 
thrombocytopenia. 


* Acute disseminated intravascular 
coagulation. 


* Congenital disorders of platelet function. 


Platelets 


Transfusion triggers: 


* Threshold of 10x10? /L for adult stable 
patients. 


* Threshold of 20x10? /L for patients at 
increased bleeding risk: e.g. peptic ulcer. 


* Threshold of 50 x10? /L for most surgical 
procedures e.g. laparotomy, liver biopsy. 


* Threshold of 100 x10? /L for CNS surgery, 
ocular surgery. 


Platelets 
e 240x102 plts in 200 - 300mis or 1 pool 


e 1 pool [] plt count by 30 - 50x10?/L 
Single donor - for pt's with leukaemia etc to 
decrease exposure to multiple donors 
Random donor - pooled from 5 different 
individuals 


* Administer over 15-30mins thru plt 
filter 


e Transfused plts last 3 -5 days (less if 
consumptive process) 


Complications: Immune 


Haemolytic Non Haemolytic 
Rxns Rxns 
* Acute (IgM) * FAT GUPI 
ABO Febrile rxns (wcc/plts) 
incompatibility Anaphylactic (IgA) 
* Delayed (IgG) TRALI (AntiHLA Ab's) 
RH Graft vs Host Dx 
E (lymphocytes) 
incompatibility + LR 
Urticarial (plasma 
Kell proteins) 
Duffy Post transfusion 


Kidd purpura (plt 


Complications: 


Infectious 


* Viral 
> Hepatitus, HIV, CMV, EBV, HTLV 
1&2, parvovirus 


* Bacterial 
* S. Aureus, yersinia, syphillis, 
brucellosis 
* Parasitic 
- Malaria, Toxoplasmosis 


Complications: Massive 


Transfusion 
* (Transfusion of 1 - 2 x pt's blood 
volume) 
* Hypothermia - cold blood 


* Acid-Base imbalance - acidosis [] 
alkalosis 


* Hyperkalaemia (esp old blood) 


e Citrate Toxicity (older phenomenon [| < 
[]|Ca*) 


Complications: 


Management - General 


Monitor: Respiratory rate, heart rate, blood pressure, 
temprature, verbal enquiry about well being. 


Signs / symptoms: Dyspnoea, bronchospasm; bradycardia / 
tachycardia, hypotension / hypertension; agitation; oliguria; 
jaundice; urticaria. 


Stop the transfusion 
Supportive management: ABC 


To send to Blood Bank: Clotted blood sample (Yellow or red 
top tube), EDTA (purple top) tube; Post transfusion urine 
sample non namg on the nature of the reaction, Return the 
suspect unit/s and drip set to the nearest blood bank;ilf it is 
suspected that the reaction is due to bacterial contamination 
ensure that blood bank is informed so that cultures and 

ram stains are performed, obtain blood for blood culture 
rom the patient; complete the reaction report form. El 


Management of a Severe Reaction 


under Anaesthesia 


“Stop the transfusion and treat as anaphylaxis. 
*Replace the infusion set and administer a crystalloid. 
Maintain the airway. 
* [f there is severe hypotension or bronchospasm give: 
o Adrenalin 1:10000 0,5-1,0 ml aliquots. 
o Hydrocortisone 100mg. 
o Bronchodilators. 
e Immediately notify the blood bank and send the blood pack with 
the infusion set and a 
fresh venous blood sample from a vein opposite the infusion site. 
* Treat hypotension with crystalloid and vasopressors. 


“Monitor urine output. Oliguria, hyperkalemia and a rising 
creatinine indicate 


impending renal failure. Consider a diuretic (furosemide) or 
dialysis. 


Before you give Blood check: 


* Correct patient ? - check patient identity 
against notes and transfusion form 


* Correct blood ? - check label on blood and 
transfusion form 


* Correct group ? - check donor blood 
according to transfusion form 


* Correct date ? - check donor blood 


